This systematic review analyzes the evidence of the effects of physical activity governmental programs oriented towards the health of independent older adults. Medline, Web of Science, PsycINFO and Psychology and Behavioral Sciences Collection databases were used for data mining and the Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols (PRISMA-P) recommendations were followed. Five studies (n=2,545 participants) fulfilled the established inclusion criteria. The physical activity programs had beneficial effects on the older adults' quality of life, fall risk, activities of daily living, physical activity levels, nutritional risk, body mass index, arterial pressure, resting heart rate, blood glucose, triglycerides and/or cholesterol, but did not significantly alter their body fat mass percentage. Programs involving diverse physical capacities seem to be more effective for healthy aging. It is recommended that governments start to disseminate the outcomes of these programs within society and the scientific community.
Introduction
Issues surrounding the elder population raises big challenges and opportunities to societies (He, Goodkind, & Kowal, 2016; World Health Organization, 2012a) . Among them, the promotion of active lifestyles has been defined as a key aspect for healthy aging (Chapman, Hampson, & Clarkin, 2014; Guigoz, 2006; He et al., 2016) . There is important scientific evidence about health improvement achieved in older adults through the regular practice of physical activity (PA) (Bouaziz et al., 2016; Hughes, McDowell, & Brody, 2008; McPhee et al., 2016; World Health Organization, 2012b) . Nonetheless, several studies document the highly sedentary lifestyles adopted by many older adults (He et al., 2016; Taylor et al., 2004) . This is discouraging because of the link between sedentary lifestyles, obesity and a higher risk of future mortality (Barry et al., 2014; Hruby & Hu, 2015; World Health Organization, 2000) .
Toward countering this sedentary lifestyle, many public and private institutions have actively promoted policies and programs intended to encourage and incorporate PA into older adults' lifestyles (Figueira et al., 2012; He et al., 2016; Hughes et al., 2008; World Health Organization, 2012a) . A problem for many programs developed "in the real world" is the difficulty of demonstrating their scientific validity, as well as including strategies that have proved effective in smaller and more controlled research contexts (Reis et al., 2016) . Several studies have analyzed the effectiveness of health governmental programs incorporating PA for the older adults, obtaining significant improvements in fall risk prevention (Day, Donaldson, Thompson, & Thomas, 2014) , body mass index (BMI), waist circumference, arterial pressure and motor functionality (Hetherington, Borodzicz, & Shing, 2015) or factors related to the quality of life such as social participation, death perceptions and intimacy (Figueira et al., 2012) . To sum up, the cited studies document the positive effects that PA programs can have for the older adults at the physical, motor, psychological and social levels.
There are several reviews examining the effects of PA programs on the physical fitness (Bouaziz et al., 2016; Hruby & Hu, 2015) , food habits (Guigoz, 2006) , fall prevention (Day et al., 2014) , quality of life and wellbeing of older adults (Balogun, Balogun, Philbrick, & Abdel-Rahman, 2017) . A review regarding the impact of nutritional education governmental programs and PA for healthy aging in the United States of America has been also carried out (Wunderlich & Gatto, 2016) . However, to the best of our knowledge, a work summarizing the effects of PA governmental programs on the health of older adults has not been developed yet. This topic is relevant for at least three reasons: (1) its impact on older adults' health; (2) the large investment on human and economic resources that public and private institutions are making in promoting PA for older adults; and specifically for (3) the responsibility that governments have in developing policies and providing efficient basic services that address older adults' needs and ensures for all of them decent living standards (World Health Organization, 1999) .
Taking into account these considerations, the aim of the present systematic review was to analyze the studies focused on PA governmental programs aimed at improving the health of independent older adults, as well as to describe the effects of those programs.
Methods
This systematic review followed the Preferred Reporting Items for Systematic Reviews and Meta-analyses Protocols (PRISMA-P) guidelines, a 17-item checklist intended to facilitate the development and reporting of a robust protocol for the systematic reviews or meta-analysis (Moher et al., 2015) . It was also registered on PROSPERO, an international database of prospectively Dowda, Wegley, & Ory, 2009 ), nine did not respond to the object of study of the present review (Babazono, Kuwabara, Hagiihara, Nagano, & Ishihara, 2011; Cheadle, Egger, LoGerfo, Walwick, & Schwartz, 2010a; Dangour et al., 2007; Filiatrault et al., 2007; Goodman, Davies, Tai, Dinan, & Iliffe, 2007; Griffin et al., 2010; Hayashi, Kondo, Suzuki, Yamada, & Matsumoto, 2014; Kanamori et al., 2012; Stewart et al., 2006) , six just collected results from only one assessment (post-evaluation) of the participants (Benedetti, Schwingel, Gomez, & Chodzko-Zajko, 2012; Cheadle, Egger, LoGerfo, Schwartz, & Harris, 2010b; da Fonte et al., 2016; Figueira et al., 2009; Valdés-Badilla et al., 2017; Yokoya, Demura, & Sato, 2008) , and seven were reviews (Baker, Francis, Soares, Weightman, & Foster, 2011; Buford, Roberts, & Church, 2013; Carande-Kulis, Stevens, Florence, Beattie, & Arias, 2015; Ciolac, 2013; Day et al., 2014; Meads & Exley, 2018; Minkler, Schauffler, & Clements-Nolle, 2000) . A total of five studies (Figueira et al., 2012; Marin et al., 2009; Wellman, Kamp, Kirk-Sanchez, & Johnson, 2007; Wunderlich, McKinnon, Piemonte, & Ahmad, 2009; Yokoya, Demura, & Sato, 2009 ) met all the inclusion criteria and went on to the next phase of methodological quality assessment, which is explained in the next subsection. Figure   1 depicts the flow diagram of outcomes of the present review.
Methodological quality assessment
This phase was aimed at detecting risk of bias in the individual selected studies, which eventually might lead to the exclusion of some of the previously selected studies. For this purpose we applied Downs and Black's (1998) checklist for the assessment of the methodological quality of studies of health care interventions. This is a reliable and valid tool that has been widely used "Effects of Physical Activity Governmental Programs on Health Status in Independent Older Adults: A Systematic Review" by Valdés-Badilla P et al. Journal of Aging and Physical Activity © 2018 Human Kinetics, Inc. in health research. It is composed of 27 items concerning reporting (10 items), external validity (3 items), internal validity-bias (7 items), internal validity-confounding (selection bias) (6 items), and statistical power (1 items), allowing to score an individual study between 0 and 32 points. The full list is usually applied for randomized studies, while for non randomized studies it was reduced to 17 criteria, after the exclusion of items 9, 13, 14, 17, 19, 22, 23, 24, 26 and 27, which are not applicable on non-randomized studies, with a maximum score of 17 points (Freke et al., 2016) . In this way, the original non-randomized controlled trials and descriptive studies with pre-and postevaluation positively evaluated on 60% (10 points or more out of 17) criteria were selected and included in the subsequent analyses, since they presented a low risk of bias (Downs & Black, 1998; Grimes & Schulz, 2002; Freke et al., 2016) . This selection process was independently performed by three members of the group (PVB, CGG, MPG), and then collected by a researcher (PVB) who included those works evaluated positively by at least two researchers. All five selected studies met the methodological quality criteria.
Data synthesis
The following data were obtained and analyzed from the selected studies: (a) total score of the methodological quality assessment, (b) aim of the study, (c) type of study, (d) size and mean age of the participants, (e) older adults groups (sample), (f) kind of PA practiced, (g) volume of the PA (total duration, weekly frequency and time per session), (h) intensity of the PA, (i) analyzed variables, (j) instruments applied, and (k) main outcomes.
Results
A total of five studies were selected through this process. Tables 1 and 2 America and were funded by the Agency on Aging (AoA) of the federal government (Wellman et al., 2007) and the Area Agency on Aging, Hudson County, New Jersey (Wunderlich et al., 2009) .
One in Japan was funded by the local government of Kaga city (Yokoya et al., 2009) , and two were done in South America, one by the federal government of Brazil (Figueira et al., 2012) (Wellman et al., 2004) . They initially enrolled 999 participants (M age = 74.3 years, 81% females, 43% racial/ethnic minority groups) from ten local programs developed in a variety urban and rural locations (congregate dining centers, neighborhood recreation centers, and housing complexes in urban inner-city, suburban, and rural locations and a Native American reservation) of ten states. Each of these programs received a grant of $10,000 and specific training on the EBMM program was provided to the lead person at each site (eight registered dietitians, one registered nurse and one Native American program manager). The retention rate in this study was 62.1% (i.e., 620 of 999 participants completed the program).
Also in the United States of America, Wunderlich et al. (2009) studied the provision of six congregate-site meal and exercise programs for an initial cohort of 573 elderly (no mean age, gender and race/ethnic diversity data on this sample is provided. Neither was there information on the specific funding for these programs). The programs were delivered by registered dieticians and certified exercise trainers and a retention rate of 24.6% in these programs was reported. In Japan, Yokoya et al. (2009) assessed an exercise program that was developed as part of a local government-sponsored health promotion service for the maintenance of health status, quality of life and social interaction of older adults. It initially involved 206 participants (82% females, without specifying the average age, race/ethnicity, the professionals in charge of the program or the specific funding) and had a retention rate of 74.1%. Family Health Program, a community-based approach to providing primary health care for defined populations by interdisciplinary teams (Macinko & Harris, 2015) . Thirty-five older adults completed the program (M age = 68.7 years, 74.3% females). Data on race/ethnic diversity and the specific funds for this program are not reported. They were guided by a professional physical educator. This program had no desertions in the experimental/exercise group but three in the control group (global retention rate of 95.7%).
Finally, Marin et al. (2009) assessed in Buenos Aires a cohort of 700 older adults (M age = 70, 67.2% women). Fifty percent received monthly food aid. No race/ethnic diversity data on this sample is provided, nor on the professionals in charge of the program or specific funding. This program had no desertions.
In relation to the type of study, two of the selected studies were randomized controlled trials (Figueira et al., 2012; Marin et al., 2009) , and three descriptive (Wellman et al., 2007; Wunderlich et al., 2009; Yokoya et al., 2009) . They analyzed the effects of PA programs (Figueira et al., 2012) , health and pathology prevention promotion (Marin et al., 2009) , nutritional education and PA (Wellman et al., 2007; Wunderlich et al., 2009 ) and fall risk prevention (Yokoya et al., 2009 ) regarding the perception of the quality of life (Figueira et al., 2012; Marin et al., 2009) complications associated with aging (Marin et al., 2009) , fall risk (Yokoya et al., 2009) , nutritional risk (Marin et al., 2009; Wellman et al., 2007; Wunderlich et al., 2009) , physical fitness (Wellman et al., 2007; Yokoya et al., 2009) , physical activity levels (Wellman et al., 2007) and general health status (Wunderlich et al., 2009) in different groups of older adults. There was a total of 2,545 participants with a mean age of 71.1 years.
The main activities included in the PA programs were muscle strengthening exercises (Figueira et al., 2012; Marin et al., 2009; Wunderlich et al., 2009; Yokoya et al., 2009 ), stretching (Figueira et al., 2012; Marin et al., 2009; Wellman et al., 2007; Wunderlich et al., 2009; Yokoya et al., 2009) , walking (Figueira et al., 2012; Wellman et al., 2007; Wunderlich et al., 2009; Yokoya et al., 2009) , hydrogymnastics (Figueira et al., 2012) , healthy dance (Marin et al., 2009 ), balance exercises (Wunderlich et al., 2009) , and recreational sports and rhythm exercises (Yokoya et al., 2009) , executed mostly at a moderate intensity (Exercise intensity is only reported in Figueira et al., 2012; Marin et al., 2009; Wunderlich et al., 2009) . The duration of the programs (period under evaluation) was diverse, including 12 weeks (Figueira et al., 2012) , 12 months (Marin et al., 2009; Wellman et al., 2007) , three years (Yokoya et al., 2009 ) and four years (Wunderlich et al., 2009) .
PA volume was equally diverse, ranging from two to seven sessions per week, for a total of 90 to 165 minutes per week (Table 1 ).
The selected studies used different indicators for assessing the effects of PA programs. At the physical level, BMI (Marin et al., 2009; Wunderlich et al., 2009) , body fat mass percentage (Wunderlich et al., 2009 ), mobility and habitual physical activity (Wellman et al., 2007) and the activities of daily living, physical fitness and fall risk (Yokoya et al., 2009) were considered.
Regarding physiological aspects, the studies measured resting heart rate, blood glucose, cholesterol, systolic and diastolic arterial pressure (Marin et al., 2009; Wunderlich et al., 2009) and triglycerides (Marin et al., 2009) . Nutritional risk was screened through various instruments based on the Nutrition Screening Initiative -NSI checklist (Posner, Jette, Smith, & Miller, 1993) . Marin et al. (2009) Regarding the main results obtained in the analyzed studies, significant improvements were reported at the physical level, specifically in decreasing fall risk and improving activities of daily living (Yokoya et al., 2009) , improving mobility and habitual physical activity (Wellman et al., 2007) , and in reducing BMI (Marin et al., 2009) in the older adults who completed the programs.
However, a decline in physical fitness was shown after three years of participation in PA programs (Yokoya et al., 2009) . At the physiological level, beneficial effects of PA on the systolic and diastolic arterial pressure (Marin et al., 2009; Wunderlich et al., 2009) , resting heart rate (Wunderlich et al., 2009 ), blood glucose, triglycerides and total cholesterol (Marin et al., 2009) were observed.
Results of nutritional risk were contradictory since they showed a significant reduction on the moderate and high risk for an older adults group compared to the control group (Marin et al., 2009 ), but they also depicted no significant changes in the distribution of the nutritional risk in older adults participating in a PA program during four years (Wunderlich et al., 2009 ). Another study showed significant improvements in the consumption of fruits, vegetables, fiber, calcium and water in the participants who completed the program after one year (Wellman et al., 2007) . Finally, the perception of the quality of life showed improvements in the sensorial function, social participation, death perception, intimacy (Figueira et al., 2012) and health perception, together with reduced limitations and problems while performing activities of daily living (Marin et al., 2009 ).
Discussion
The aim of the present review was to analyze the current literature on the effects of physical activity governmental programs on health status in independent older adults. After exhaustive data mining, it should be highlighted that only five studies fulfilling all the inclusion criteria were found. This is paradoxical, since it is obvious that governments in many countries and at multiple levels (national, regional, local, etc.) are promoting PA programs for older adults as these are "very low-cost prevention measures that can reduce medical spending by delaying the development of chronic disease" (Wunderlich et al., 2009, p. 266) . This fact has been already reported by the literature, which claims the necessity of these programs to be elaborated, developed and assessed from solid technical and scientific principles (Bouaziz et al., 2017; Ogawa, You, & Leveille, 2016; World Health Organization, 2012b) . Among the main problems cited for the development of these kind of studies include the difficulty for having a control group since these initiatives set among their purposes the inclusion, dissemination and mass application of the PA among the older adults (Robitaille et al., 2012) , thereby limiting the randomization of the participants. The economic resources are limited for carrying out studies on the PA area, and the lack of coordination among health professionals (Goodman et al., 2007) are other difficulties that could hinder the increase of studies in real practice contexts. Moreover, it seems that the governments' aims are more related with the implementation of PA programs than the monitoring, evaluation and spreading of their results within the scientific field. In fact, many of the assessments applied on these programs were not registered nor informed by means of the main scientific communication media, and the validity of these kinds of assessments has been discussed because they are not reviewed by the scientific community (Reis et al., 2016) . Arguably, improvements in these areas require additional personnel, economic and organizational resources, and this may be why governments deliver but do not rigorously assess the outcomes of these programs.
In any case, beneficial effects were observed in some of the health indicators in older adults participating in the PA governmental programs. However, some studies did not report much improvement in the physical fitness or activities of daily living (Yokoya et al., 2009) , nor in the BMI or nutritional risk (Wunderlich et al., 2009 ) of the older adults, especially after three to four years of participation in these programs. This does not mean that the effects of these programs were not beneficial in these indicators, since their maintenance for three and four years could be considered positive. In this regard, it is important to point out that the aforementioned studies were descriptive and did not have a control/comparator group against which to assess the real effects of the PA programs.
These results also could be related to the planning and type of PA practiced, as the analyzed studies did not provide complete information in this regard. Only two studies stated the number of repetitions for the exercises of muscular strengthening (Yokoya et al., 2009; and Wellman et al., 2007 , by referring Wellman et al.'s, 2004 , Eat better & Move More guidebook). Few pointed out the time or intensity of the walk (Figueira et al., 2012; Wunderlich et al., 2009; Yokoya et al., 2009 ), hydrogymnastics (Figueira et al., 2012) , healthy dance (Marin et al., 2009 ), or recreational sports and rhythm exercises (Yokoya et al., 2009) . Only three studies (Figueira et al., 2012; Wellman et al., 2007; Wunderlich et al., 2009 ) performed more than two supervised PA sessions per week, while just two studies indicated the gradual increase in intensity of the exercises during the program (Wellman et al., 2007; Wunderlich et al., 2009 ). These elements are considered of relevance in PA planning for healthy older adults without physical limitations (Izquierdo et al., 2017; Kraemer et al., 2002) , and are also aligned with the World Health Organization's (2012b, p. 11) recommendation that "Scientifically-informed recommendations, with a global scope, on the benefits, type, amount, frequency, intensity, duration and total amount of the physical activity necessary for health benefits are key information for policy-makers wanting to address physical activity at population level and who are involved in the development of guidelines and policies at regional and national levels on prevention and control of NCDs.
[Non-communicable Diseases]"
It should be also highlighted that only three of the studies clearly indicated that the PA was programmed and supervised by professionals of this area (Figueira et al., 2012; Wellman et al., 2007; Wunderlich et al., 2009) . The inclusion of PA professionals has been classified as a key element for the success of these programs (Kraemer et al., 2002) . Some discrepancies still exists regarding which professionals should be responsible for promoting PA in the health sector (Goodman et al., 2007) . Nevertheless, all studies carried out the older adults' medical assessment and authorization followed the recommendations for any older adults intervention (Izquierdo et al., 2017) , so they could start the PA (Figueira et al., 2012; Marin et al., 2009; Wellman et al., 2007; Wunderlich et al., 2009; Yokoya et al., 2009) .
One aspect that caught our attention was the high drop-out rates reported in the descriptive studies (Wellman et al., 2007; Wunderlich et al., 2009; Yokoya et al., 2009) . This was about 50% on average at the final assessment and the reason was not investigated. This is in line with other studies which reported attrition rates ranging from 22% to 76% (Jancey et al., 2007) . Current research shows that adherence to PA programs for older adults was higher when programs were supervised, and also that personal factors (demographic, health-related, physical and "Effects of Physical Activity Governmental Programs on Health Status in Independent Older Adults: A Systematic Review" by Valdés-Badilla P et al. Journal of Aging and Physical Activity © 2018 Human Kinetics, Inc. psychological) played an important role (Picorelli, Pereira, Pereira, Felício, & Sherrington, 2014) . Therefore, as stated by these authors, research on specific strategies that enhance "the recruitment, adherence and retention of people from diverse cultures and ethnic backgrounds" (p. 155) is needed.
In general, all the analyzed articles in this review presented PA programs incorporating different physical capacities in their planning, such as endurance, strength, flexibility, balance and agility; which are key factors for health maintenance and improvement in older adults (Izquierdo et al., 2017; Kraemer et al., 2002) . Some works have already focused their attention not only on strength exercises for older adults. Witard, McGlory, Hamilton and Phillips's (2016) recent review indicated that aerobic endurance is an essential component not only of the cardiovascular and metabolic health, but also a promoting element for muscular strengthening and a protector against sarcopenia in the older adults. Therefore, the PA programs aimed at older adults should include activities involving different physical capacities, that is, multicomponent training (Izquierdo et al., 2017; Witard et al., 2016) .
The main strengths of this review were: (a) the methods used for the selection and assessment of the studies, following the recommendations of the PRISMA-P and PROSPERO protocols; and (b) the inclusion of several generic and specific databases for information retrieval, increasing the precision and reducing the potential bias on the obtained results (Moher et al., 1996) .
Among the limitations: (a) only studies written in English, Spanish or Portuguese were considered; and (b) the variety of instruments and variables observed made it difficult to synthesize all the information provided in the selected studies. This fact shows PA in the elder population is an emerging field which needs further support and research. The present systematic review is the first work assessing the scientific articles focused on the effects of PA governmental programs on the 
Eligibility
Full-text studies assessed for eligibility n = 44
Full-text studies excluded n = 39  Not governmental programs (n = 12).  M age < 60 years (n = 5).  Not specific to the object of study (n = 9).  Only post-evaluation (n = 6).  Review study (n = 7). ** Quality assessment against risk of bias n = 5
Included
Studies included in qualitative synthesis (n = 5) Experimental (n = 2), Descriptive (n = 3) * Based on PRISMA-P recommendations (Moher et al., 2015) . SCI-E: Science Citation Index Expanded; SSCI: Social Sciences Citation Index; ESCI: Emerging Sources Citation Index; SciELO CI: SciELO Citation Index. ** Not governmental programs: the studies were nor designed, developed and evaluated under the supervision of government institutions; M age < 60 years: the mean age of the sample was older than 60 years; Not specific to the object of study: the study was not focused on health outcomes in independent older adults; Only postevaluation: only one evaluation (post-evaluation) was performed. Review study: the study was not an original research paper but a review. Quality of life, distribute in six facets: 1) Sensorial functioning; 2) Autonomy; 3) Past, present, and future activities; 4) Social participation; 5) Perceptions of death and dying; and 6) Intimacy.
WHOQOL-old questionnaire developed by the WHO.
The EG showed better results on sensorial functionality (Δ% = 0,022%, p = 0.0001), social participation (Δ% = 0,012%, p = 0,013), death and dying perceptions (Δ% = 0.04%, p = 0,009), intimacy (Δ% = 0,059%, p = 0.05) and total score (Δ% = 0,001, p = 0,000) regarding the CG on the post test. Marin et al., 2009 The EG showed a significant reduction (p<0.05) in the BP, triglycerides and cholesterol values and reduced the cardiovascular events on a 31% regarding the CG. Also the post-intervention quality of life increased 38.7% the favourable responses regarding the basal register and 33.4% regarding the CG. Wellman et al., 2007 Physical Area: Physical activity indicator Physical fitness Assessment
Nutritional Risk
Steps walked, blocks walked, flights of stairs climbed and days walked per week.
Timed Up and Go.
Questionnaire was adapted from the Performance Outcomes Measures Project Congregate Meals Survey.
The PCP made a significant advance of one or more nutrition and physical activity stages of change; 24% reported improved health status. Daily intake of fruits increased one or more servings among 31% of PCP; vegetables, 37%; and fiber, 33%. Daily steps increased 35%; blocks walked, 45%; and stairs climbed, 24%. (2007). There were also improvements on both men and women (p <0.05) on the HR between 2004 y 2007. Yokoya et al., 2009 Physical Area:
The activities of daily living assessment.
Physical fitness Assessment
Fall Risk
The activities of daily living (ADL) capability were evaluated by a questionnaire consisting of 12 items: walking ability, changing and maintaining posture, balance, muscular strength and dexterity (manual activity).
Battery of 6 tests (approved in Japan): grip strength, sit up, sit and reach, one leg balance with eyes open, 10m obstacle walk and a 6-minute walk.
Fall Assessment chart of Suzuki.
The LFRG showed significant changes (p <0.05) in the fall risk walking 1 km, by medication, using sandals or sneakers and the anxiety of falling. Meanwhile the HFRG showed significant improvements (p <0.05) on the fall risk using sandals and sneakers. The physical fitness just improved on the 6 min walking (p <0.0000) and total score (p <0.0000) in both groups (LFRG and HFRG). However, after three years a decreasing development of the physical fitness appeared.
WHOQOL-old: World Health Organization Quality of Life Questionnaire; WHO: World Health Organization; EG: experimental group; CG: control group; HR: resting heart rate; BP: blood pressure; PCP: participants who completed the program; MHCUP: measured on health centres or universities by professionals of the sector; LFRG: low fall risk group; HFRG: high fall risk group.
